Characterization of the activating region of Escherichia coli catabolite gene activator protein (CAP). II. Role at Class I and class II CAP-dependent promoters.
CAP-dependent promoters can be divided into classes based on the position of the DNA site for CAP. In class I CAP-dependent promoters, the DNA site for CAP is located upstream of the DNA site for polymerase; the DNA site for CAP can be located at various distances from the transcription start point, provided that the DNS site for CAP and the DNA site for RNA polymerase are on the same face of the DNA helix. In class II CAP-dependent promoters, the DNA site for CAP overlaps the DNA site for RNA polymerase, replacing the -35 determinants for binding of RNA polymerase. In previous work, we have shown that a surface loop consisting of amino acid residues 152 to 166 of CAP is essential for transcription activation at the best-characterized class I CAP-dependent promoter, the lac promoter, and we proposed that this surface loop makes direct protein-protein contact with RNA polymerase in the ternary complex of lac promoter, CAP, and RNA polymerase. Here, we show that the surface loop consisting of amino acid residues 152 to 166 is essential for transcription activation at other class I CAP-dependent promoters and at a class II CAP-dependent promoter. We show further that the effects of alanine substitutions of residues 152 to 166 are qualitatively identical at the lac promoter and other class I CAP-dependent promoters, but are different at a class II CAP-dependent promoter. We propose that the surface loop consisting of residues 152 to 166 makes identical molecular interactions in transcription activation at all class I CAP-dependent promoters, irrespective of distance between the DNA site for CAP and the transcription start point, but makes a different set of molecular interactions in transcription activation at class II CAP-dependent promoters.